ABSTRACT While observers agree that reducing disparities in health is an important health priority for the USA, there is little agreement and no comprehensive plan to achieve this goal. In this commentary, we make the case for reducing the disproportionate exposure to environmental and consumer hazards as a promising strategy for reducing health disparities. Exposures to environmental risks such as air pollution, lead, and hazardous wastes and to consumer products such as tobacco, alcohol, and unhealthy food have been identified as significant threats to health and important contributors to disparities in health. Strengthening the regulations that prevent exposure to these harmful substances and enforcing these rules equitably could bring benefits to the population as a whole and especially to the disenfranchised, primarily urban, populations that are most exposed. The current policy environment may present a window of opportunity for pursuing this strategy.
Since the 1985 release of the Heckler Report, 9 the first federal acknowledgement of racial/ethnic disparities in mortality, eliminating these inequities has been an important priority of many government and nonprofit agencies. [10] [11] [12] Yet there has never been a comprehensive well-coordinated strategy for accomplishing this goal nor a national framework to coordinate research and policy or to translate detection of differences in disease burden into public health and medical practice.
It is therefore not surprising that, more than 20 years after the Heckler Report, disparities in life expectancy and rates of death and illness from many conditions persist and are in some cases widening. 1 Economic trends such as increasing poverty and unemployment rates, dismantlement of safety net programs, the decline of wellpaying US manufacturing jobs that traditionally provided health care benefits, and the shift of health care costs from employers to workers suggest that these disparities will continue to grow.
The variability of disease incidence among US populations suggests that, by identifying the avoidable causes of these differences, it may be possible to develop strategies to mitigate their effects. Common explanations for disparities in health include differences in genetic predisposition, access to health care, socioeconomic and behavioral characteristics, cultural preferences, exposure to environmental hazards, or some combination of these. [1] [2] [3] [4] [5] [6] 13, 14 At the present, we can do little to modify the effects of genetics on human health, 15 and modifying individual behaviors and cultural practices sufficiently to influence population health has proven to be difficult. 16 Therefore, progress in eliminating disparities in health requires that we look upstream to social and environmental factors that are amenable to intervention through public policies.
Recently, policy makers have focused on reduced access to health care as an important modifiable contributor to the poor health of socioeconomically disadvantaged and minority Americans. [17] [18] [19] Here, we make the case for reducing the disproportionate exposure to environmental and consumer hazards as another promising strategy for eliminating health disparities.
In the last three decades, US researchers have produced solid evidence on the health impact of exposure to environmental risks such as air pollution, lead, and hazardous wastes [20] [21] [22] and to consumer products such as tobacco, alcohol, and unhealthy food. [23] [24] [25] In many cases, the government has instituted regulatory and consumer protection policies that could reduce the burden of these exposures, offering added benefits to the disenfranchised, primarily urban, populations that are most exposed. The problem, in our view, is twofold. First, many environmental and consumer protection policies are not adequately or equitably enforced and, second, the regulatory approaches developed in the last century have not been updated to protect against current threats. Thus, our policy prescription for reducing disparities is to enforce existing policies more vigorously and equitably and to use scientific advances in the understanding of disease causation to modernize our approach to regulation.
DISPROPORTIONATE EXPOSURES TO ENVIRONMENTAL HAZARDS AND UNSAFE PRODUCTS
Humans are routinely exposed to a multitude of synthetic and natural agents and many of these exposures are known to cause cancer, birth defects, cardiovascular disease, diabetes, asthma, and neurologic disorders. 8, 26 To make our case, we will focus on five exposures, air pollution, salt, tobacco, lead, and hazardous wastes, that illustrate how these agents harm health and contribute to disparities and how more effective regulation could reduce these inequitable outcomes. Exposure to air pollution, specifically, to the particulate matter and sulfur dioxide generated from the combustion of fossil fuels, has been linked to adverse cardiovascular and pulmonary outcomes. 27, 28 For example, researchers estimated that living in a large US city translates to a 20% increased risk of a nonsmoker dying from lung cancer, roughly equivalent to the risk associated with a nonsmoker living with a smoker. 29 More recently, Pope et al. showed that observed reductions in exposure to fine particulate air pollution were associated with about 15% of the increase in life expectancy in the 1980s and 1990s, with the greatest benefits accruing to the most polluted urban counties with high concentrations of poor and minority populations. 20 An earlier survey found that 71% of Hispanics and 62% of blacks live in US areas where Environmental Protection Agency (EPA) air pollution standards had not been attained, compared with 52.5% of whites. 30 In its report on salt, the American Medical Association estimated that 1.3 g/day lower lifetime salt intake would save 150,000 lives annually as individuals advance from age 25 to 55. 31 Salt intake is an important risk factor for hypertension and cardiovascular disease, primary causes of death and disparities in the USA. In 1982, the Commissioner of the Food and Drug Administration called for reductions of salt in processed food but to date no regulations have been issued. In fact, in the last three decades, salt intake has actually increased in the USA by 55%, primarily as a result of salt added to processed food. 32 Tobacco remains the leading cause of death in the USA and, although blacks smoke less than whites, they experience worse outcomes from tobacco-related diseases. 33, 34 Through its product design, marketing, and retail distribution practices, the tobacco industry targets blacks and other racial/ethnic groups, practices that have not yet been addressed in the regulatory approaches to tobacco control. 35, 36 A study of enforcement of local smoking restrictions in Massachusetts concluded that differential regulatory practices may contribute to tobacco-related health disparities. 37 African-American children are four times more likely to have elevated blood lead levels and seven times more likely to require medical intervention for lead poisoning than white children. 38 Growing evidence also shows that the poor and racial and ethnic minorities live and work in environments where exposure to high levels of hazardous wastes is common. [39] [40] [41] [42] Although further research is needed to ascertain the burden of health disparities attributable to these factors, disproportionate exposures to hazardous wastes are well documented. A study found that communities with the largest percentage of minority residents had most of the toxic waste facilities, landfills, and superfund hazardous waste sites in the USA. 43 For example, seven of the eight municipal incinerators and all five of the landfills in Houston, TX, USA are located in predominantly black or Hispanic communities.
17, 44 Studies of the association between cancer and the distribution of hazardous waste sites have shown that four common cancers (e.g., bladder, stomach, large intestine, and rectum) were statistically associated with the presence of toxic waste sites. 44 In this area too, the enforcement of environmental regulation and cleanup is inequitable. On average, about 6 years elapse from the time that a toxic site is discovered until it is designated for cleanup. Studies have shown that it has taken twice as long for cleanup to be initiated in minority communities and that the remediation is less complete. 45 Furthermore, penalties for violating EPA standards are six times higher in white communities than in minority communities. 45 
CONCLUSION
Research shows that neighborhood racial and ethnic and socioeconomic differences in exposures to environmental agents and unhealthy consumer products are major contributors to disparities in health. Therefore, adopting policies and practices that lower these exposures can significantly reduce disparities in health. Moreover, for the most part, the scientific and technological knowledge needed to implement more effective control strategies for exposures to agents such as air pollution, sodium, tobacco, or hazardous wastes are already known. Thus, policy makers can rely on "off-the-shelf" science to achieve these benefits.
Furthermore, environmental and consumer protection is a valued social objective. The USA has demonstrated its long-standing commitment to protecting health from the adverse effects of hazardous environmental agents and unsafe products through the establishment of multiple federal, state, and municipal regulatory agencies. With new political leadership and support from health professionals, our society should be willing to invest in this cost-effective strategy.
In fact, it was environmental interventions that led to the dramatic improvements in life span and quality of life in the twentieth century. By implementing public health practices that can translate these lessons for the twenty-first century, we can take an important step in meeting the challenge of eliminating socioeconomic and racial/ethnic disparities in health.
